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Progress  Report  lio  '1/65 
.  TDU/6V06 


Air  craft  Torpedo  Develongert  Unit 
Half-Yearly  Progress  Report 
April  1 965 


This  report  concerns  the  rork  completed  during 
the  period  1st  Hovember  I96A  to  50th  April  '1 965. 

The  nusober  of  trials  conpleted  increased  over 
comparable  periods  in  recent  years;  Ucssex  clearance 
trials  in  respect  of  DICE  buoys  a.nd  Depth  C^T-rges  have 
been  irde  on  behalf  of  A,  d  ,E.T3. 

This  Unit  participated  in  the  Uessex  H.  S  iik  5 
Winterisation  trials  in  Canada  and  recoi.iniendations 
have  been  ’ade  in  respect  of  Iik  kk-  torpedo  rnd  fuze 
design,  a.nd  minor  modifications  to  flight-in-air 
material. have  been  initiated. 

r range; lent s  ha.ve  been  provisiona.lly  made  v.dth 
R.-‘  .E.  permitting  the  use  of  a  Canberra  BI,6  aircraft 
ns  the  test  v' hide  for  high  speed  release  trials  of 
Uk  44  torpedoes. 
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LIST  OF  COmmTS 

AIRCRAFT  INSTALLATION  ITORK  IN  PROC-RESS 


Wessex  HAS  ifk  1 
Wasp  HAS  Mk  1 
Saniiet  ABW  Mk  3 

Shaokleton  Mk  2  and  3  (Phase  3) 

TORPEDO  AML  MINE  PROJECTS 

1 8"  Mk  30  torpedo 

Mk  KC  43-3  torpedo 

UK  Kik  4i!-0  torpedo 

Breakaway  suspension  Land  Type  'C" 

UK  Mk  44  torpedo  airborne  pre setter 
Parp,ci'.ute  A.tts,chiiient  tjrpe  AT/l 
Delivery  system  for  high  sneed  aircraft 
launching  of  UK  Mk  4^t/Mk  46  A/S  torpedoes 
Delivery  syste;.:  for  lounching  A/S  torpedo 
from  150k  helicopter 

T./in  Lroak-  v/ay  suspension  Land  for  UIC  IE:  44 
torpeoo 

UK  torpedo  project  delivery  system 

NATO  Meeting  Mk  14  torpedo  intcrchangeaLility 

MISCELL.iNEOUS  PROJECTS 

Helicopter  recovery 
A/o  LouL  trials 
•  Special  tool  for  Tjn-)e  C  Land 
Torpedo  recovery 


mSTRmJENIfxTION  ;.ND  .'dTALYSIS  IE  SUPPORT  OF 
mi.ALS~ 

Recording  peak  shock  loads 
High  speed  recording 

Accelerometer  caliLratlon  rig  (vibrating  Lean) 

Drop  test  machine 

Centrifugal  calibrator 

Torpedo  recorders 

jI.T.D.’i.  tape  recording  equipnent 

Instrumentation  for  outer  ranges 

Readout  facility  for  magnetic  tape  results 

WORK  CARr.IED  OUT  FOR  OTlIER  DEF.'JlTiiUNTS 


Pyrotechnics 

T.’asri  transponder  aerial 

R.N.  gun  blast  trials  -  Wasp  helicopter  • 

Depth  ch'rgcs,  carriage  and  release 
•Vfessex  iIi'.S  t'k  1 

DW  buoy.':,  carriage  and  rele.'tso 
Wessex  \il-S  Hk  1  and  HI:  3 

BiWAIROlMEfiTAL  TESTUffl-  OF  TORPEDOES  A-ND 

FLTf-HT  IN  AIR  MTI'IRLIL 

Vibration  measurement  using  MIDAS  tape  recording 
iuotruiacnt-'  tion 

Shock  neasurenent  using  j  .T.D.U.  tape  rocorddng 
equipment 

Shook  measurement  usinf,  mochanical  and  other 
eV'ctronic  iostrumonts 

Lou  temporatirre  t(^st  on  torpedoes  and  flight- 
in-air  raatorial 
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S  E  C  li  73  T 

P  _2T  I  -_/.KCJ3 '  ET  r-'}T  T.[  -  TIOl’;  _  0  .__ir  P;'pGRj3SS 

1  S73X  713  tlk  1 

("'■)  2  X  18"  Fik  30  -  Full  release  clewr-ioo  no^r  £,iven.  Ite.'. 

ooKpletad. 

(b)  2^  X, ~  ■' ircraf t  to  i  od  5050  (i.e.  i  ith  ’k  IL, 

toJ. pedo  pr.';setter  fitted)  nov  beinr  olsered  for  torpedo  role^'se, 

(c)  2  X  pi'  “  CleL-rpnoe  reooV'ine’ided  to 

>'■'  '.".33,  •' nd  ir(d ) ,  •.  ith  copy  of"  letter  to  'uC-.  .(U).  .  -'.7^ 

(v'Tavr.l). 

2  X  250  lb?  Mark  1  i  denth  charges  -  Clearonoe  trie"  Is 
oorr-ileted.  Ircludes  recoMc  lendation  for  re-positioninf  Ko  'i  tVrk  1 
fuziii;  unit  on  rs-T  boon  located  to  accept  the  depth  ohergs  orvi. 
vrire, 

“  Carriage  ;.nd  release  trials  b' ve  been 
conrl.ted  on  behali  of  .0.  a.nt  the  circraft  olearr-  ’oes 

recomnended  for  T'essex  HIS  ilc  1  and  'Ic  3. 

2  •■-i’-SP  .H-S  i'dc  1 

(a)  2  X  'll:  43-5  (prinary^bp.tterjr) -Torpedo  release  tri-ls  in  proga'ess 

(b)  X ^  J^iSLJi£::;2 IteiWse  trials  completed.  Clear, 'I'ce  recon  eni'’ 
to  A,  &  ,  .E.E. 

5  'S'"  1-ik  3 

_2__x  lli'_  t3c_itl--0  -  Cleared  for  rel'o.se  of  torpedoes  iron 
pj''lon  installation  at  speeds  up  to  180  knots  in  level  flight,  '’ri'ln 
to  investigale  relet  se  6f  torpedoes  at  higher  speeds  a.nd  in  dives,  not 
exceeding  30°  or  2i(0  knots  air  speed,  completed.  The  full  do.  i;  ice 
is  boing  reconnended  to  A,  c. 

k  f.y  Ck'.-.TOK  i.ik  2  '-rid  3  (Phase  3) 

(a)  18”  lik  30  and  (b)  JTIC  ?!k  iiA-0 

k  3  Pha.se  3  a.jr craft  -  Interi'.i  tor;.iedo  release  clear  ,  oo 
issued  by  ~£.  .)3,E.  in  Deco'iher  1964  following  joint  1.  A  , 

,T,D.TJ,  torpedo  release  oleara.noe  trials. 

Pall  torpedo  rele-ase  cloiranoe  trials  oonpleted  in  Pobruar;  1'-  ■ 

Tc  2  Ph'-se  3  aircraft  -  ■' iror.af t  exiieoted  July/’U'ir,t  l'G5  for 
tor.jodo  dropping  tri'ls. 


HOTS  -  Pull  details  of  progreso  m.  do  in  respect  of  these  inst- 11-’ tio-' 
ea'e  given  in  Poa’t  II  or  P.'rt  III  under  the  "ppro  .iri' to  fvoj  ct 
headings. 
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P-'iT  II  -  TO^yEDO  iillT"''  P"OJ  .'CTS 
• '  18"  30  torpedo 

( a )  Ri-3l:.n,se  f  .  oia  lielicopt-ei-  Ircraft 

(i)  ^"egsex  H'.S  He  1 

/.otion  fik  30  nov.'  cleared  for  release  over  speed  range 
Hover  to  at  heights  of  30  ft  and  above.  *  Iten 

coppleted, 

(h )  Release  fron  fi:>:ed  i.'ing  aircrr.ft 

Both  action  (primary  hati.ery)  riid  e-.reroiso  (secondary 
battery )torpo doe 3  have  been  released  sotisf;  otoril5'-  from 
Shaoklston  ilc  3  Ph£  ce  3  aircraft  during  recent  tria.ls. 

Ite:,!  completed. 

2  l.tk  EG  43-3  toryx-do 

E.0.'.,,(u)  f'.O.D.  (Faval)  recuirss  the  ''o;/?l  da.vy  to  have  a 
facility  for  ■&  43-3  torpedoes,  fitted  r.ith  tho  C::’.  dian  built 
!'lc  VO  78  Hod  0  urinary  battery,  to  be  released  fron  essex  and 
'  asp  p.ircraft. 

Trials  have  shovm  that  uith  rdnor  nodifioo.tion  to  the  torpedo 
b.’ticry  srning  lanyard  and  to  the  ’  essex  torpedo  carrier  booH  this 
rcouirenent  o'n  bo  net  and.  clearance  of  the  T;'essex  for  release  of 
iSc  i:-3  Kod  3  (prinary  battery)  torp-  does  has  been  reconi-iended  to 
L.  S:  .'..H.E.  and  H(d.).  Further  action  is  required  by  H(d)  to 
promulgate  the  clearance. 

Trials  eiiplojing  the  ‘  asp  aircraft  are  progressing  satis¬ 
factorily. 

3  ISi  "k  44-0  terpodo 

( a )  Re'iease  frou  fixed.  '  'ing  aircraft 

(i)  Cani'et  !W'  Me  3 

Further  prir.ls  have  take.i  place  to  cle.ar  the  aircraft 
for  relep.se  of  UIC  f'k  i|4--0  torgudoes,  fitted  '.'ith  p>?.raohute 
attachinent  type  'T/L  r-nd  hrealcway  ba'.'d  type  C,  fron  the 
■./ing  pylon  inst-llaxion  at  speeds  .'bove  '130  knots  and  in 
300  dives.  Tho  trial  results  are  being  discxissed  i.ith 
4.  d  J  ,C.E.  and  .a  full  clear. arce  is  being  reconi.i[ended. 

( ii )  Shackletqn  k  ^  Phase  3 

A.  f.  /,  ..E.  aircraft  coiipleted  torpedo  release  tri.als 
p,t  /  .T.D.TJ.  in  FehruT'ry,  (K  Itk  4I:  torpedoes,  fitted  ',;ith 
.'.T/L  paracl'uie  .attacliaent  an'l  break.?’. 'ay  band  typo  C,  ^,'ere 
satisfactorily  pro-set  in  the  air,  usin’  the  .-■irborne  pre- 
setter,  and  roler-sed  fron  all  lik  M+  stations  on  the  aircraft. 
Torpedo  runnin  behaviour  follow dnp  a.ir  Irunoh  .-as  satis¬ 
factory. 

(b )  Release  from  helicopter  ■"ircra |d 
(i)  .essex  HAS  Vk  1 

'essex  aircraft  of  706  Squadi’on,  Culdrose  has  been 
fitted  to  '"od.  5050  B’tandard  to  ■’‘uabla  torpedo  release 
ole.’T.anoe  trials  to  take  pl.ace.  This  modifics.tion  introduces 
the  torpodo  ."irborne  presettor  and  modifies  existing  !k  30/43 
torpedo  o-orriors  to  .accept  the  TTR  Itk  41—0  torpedo. 
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A  mnber  of  runn„r  UK  Kk  torpadcoo,  fitted 
pernchuto  attnchr^ont  tjrpe  '  /K  end  bro  )wt7ay  bend  bypo  C 
have  been  releaoed  from  the  modified  ■■■Ircrnft  \;ith 
satisfactory  results.  A  olor.rauoe  unto  is  in  preiiiiration. 

(ii)  ^'Dsp  MS  iSc  1 


^lixcraft  fitted  v.'itb  the  modified  engine,  and  olorrod 

to  lift  b,500  lbs,  has  been  used  in  trials  to  clear  the  'ir- 

craft  for  release  and  jettison  of  2  x  OK  Mk  44-0  torpedoi  s. 

Report  is  in  preparation 

2.4  BrerkavfaT  suspension  baud  type  "C” 

Pull  apvi'oval  hp.s  been  given  and  i.xinufooture  corr'enced. 

Trials  at  the  i-'inter  Experiment."!  Establishment  in  Can.ads 
shoi.’ed  the  brer^av'.y  band  to  opera  to  sa.tisfaotorily  in  torrodo 
dropping  trials,  but  that  the  1..  nyard  pull  out  force  could  rooch 
a  fi'ure  such  t  .at  the  asr.oci''tad  \/0'k  link  v.'as  in  a  na.rginal 
condition. 

A  sirtplc  m.odifioation  to  the  timer  r.?.clc  has  been  suooes.sfuT  ly 
tried  to  ov.oroome  this  diffioultj'. 

It  is  proposed  to  submit  this  modification  for  inoorpor."t!  on 
in  subsequent  production  batches  of  barrk". 

2 . 5  UIC  iiflc  44  airborne  nresetter 

Ojierotion  in  Sh.aokleton  and  “essex  aircraft  has  been  satis¬ 
factory. 

2 . 6  Parachute  attachment  type  AT/L 

Production  of  this  attachment,  employed  to  sir  launch  the 
UK  idc  4ii-  torn  do  from  fixed  v;in  aircrsft,  is  nov:  in  progress. 

Sorie  Vv'ork  has  taken  place  on  a  prototype  inertia  release 
mechanism  'iiich  !iay  simplify  production  of  the  attachment.  So  ic 
5  drops  of  duni-'.y  torpedoes  fitted  ’  ith  the  'inertia'  release  have 
nov;  been  made.  T/ith  a  setting  less  tlvn  8'g'  the  roles se 
operated  satisfactorily  on  3  occasions.  "  ith  greater  than  'lO'g' 
sett  ini;  the  release  failed  to  oper.’  to  at  '..'ater  entry  of  the 
torpedo. 

Several  modifications  have  been  carried  out  and  proving  trials 
arc  in  hand. 

A  rubber  cover  has  boon  designed  and  produced  for  this 
.attachment  and  initial  trials  are  proving  very  satisfactory. 

2 . 7  Delivery  system  for  high-syveed  aircraft  launching  of  UIC  11c  4ti- 

iPc  kG  anti- submarine  tornedoes 

In  vie."  of  the  expected  in  service  life  of  the  Ult  Mk  4^.- 
torpedo  .  nd  variants,  '  .T.D.U.  are  ergayed  in  developing  a  bro- 
stage  parachute  system  suitable  for  their  delivery  from  airor.aft 
capable  of  400  Icnoto  airspeed,  i.e.  Shaokleton  repls.cenc>it.  The 
basic  design  has  been  finalised  and  dotaili  drawings  for  the  tv;o- 
stage  prototypes,  to  be  manufactured  at  '.T.D.U.,  are  in  prepfir- 
stion. 

A  det.  ilcd  design  studyi  is  being  cPO'ried  out  and  a  surva;  ]ias 
been  made  of  existing  time  neohanisms.  As  a  result  it  has  '!''oen 
decided  to  proceed  v.'ith  an  '> .'T.D.U.  oloo]r  ork  type  meoh.aniuii  and 
wo'-k  is  proceeding  rlonf:  these  lines. 


-3- 

SECRET 


D  E  G  K  E  T 


A  dunmy  hourdn;  iiioori  o'.-.' Lin,  tho  iv'o U.-ii  doviaod  for  the 
first  r.t'rpo  p.r.rr'chuto  rolcr-Di'.  I'l.-en  dcaigned  and  tvw  are  Ljoing 
ns  do  in  tho  workohops  to  onuble  triols  to  bo  oarTior'  out  investigating 
the  bulk  problops  of  ato\'in^  tlv  tvfo  o.'Tachutos  sunpliod  bjf  i'osors 

A-  Co.  and  tho  deploy  >  nt  of  tlio  first  otr.ga  reloo-se  meolianinw. 
Blov.'er  tunned  trials  ere  bein-  or.’anged. 

The  design  nil],  be  suob  that  if  ronuirod  the  ottaohnent  can  b;,’ 
sipple  modification,  also  bo  used  to  air  launch  tho  bk  46  torpedo 
under  similar  conditions. 

Approval  is  being  soi\  ht  for  the  flight  ovalu'tion  of  the  system 
to  be  made  usin'  a  BI  6  Cr.nberrr  from  farnborough. 

Preliminary  discuodons  vdth  R.'.E.  and  En,';:lish  Electric,  'arton 
have  been  satisfactory  and  a.  prooeduro  and  provisional  programne 
'greed, 

A  T.I.  cf  ?  X  ''I-.  li\-  Lo'j'odoes  rill  be  attempted  at  ''‘..'.E,  on 
5th  Hay,  I965. 

It  is  proposed  that  t'.'o  duimy  torpedoes  will  ho  instrumented; 
the  i’irstj.for  preliminary  trials  i.ill  embody  an  d.iprotogrr ph  and 
a.  C.'  .  Type  3  sor-'toh  recorder,  the  second  vdll  enbodi^  occelororieter , 
rate  gyros  and  a  galvonoicetor  recorder. 

?'  Delivery  system  for  launohine  .  nti- submarine  toi'pedoes  from  I  50 
knot  helicopter 

A  prelininajy  design  studg  has  been  done  on  this  ^i'ojnct,  but 
work  is  nov  held.  >ip  by  lack  of  Drawin  Office  effort. 

9  T'vin  breplca.\vay  suspension  bands  for  UK  iik  4ii.  torpedo 

.T.D.U.  have  been  ta.nked  by  D.A.  'nrm  with  the  design  and 
development  of  U3C  twin  point  suspension  ba.nds  for  the  UIC  hk  44-0 
torpedo,  iollo\.dni;'  the  Joint  Staff  policy  d.eocsion  tiiat  a.ll  future 
UIC  aircraft  will  enploy  twin  point  store  oai'riers. 

It  should  be  noted  t^at  j'.O.D.  (i'laval)  decision  to  fit  twin 
point  suspension  on  V.'essex  5  a-nd  later  ’  asp  a.iroraft  has  been  reversed. 

Desdgn  work  is  in  progress  and  it  is  intended  that  the  bands  v.dll 
meet  the  full  stro  i,-th  reouirements  of  mIL.  ''P’C.  8E9IC.  To  leave  no 
lanyards  on  the  aircraft  a  simple  tine  delay  will  be  incorporated  in 
the  desian. 

Spooiraen  US  tvfin  point  rttschment  bands  have  been  obtained  and 
are  being  evaluated.  • 

'  ®  tIK  torpedo  pro.iect  delivery  system 

further  discussions  have  taken  ■cl''ce  with  the  Torpedo  -Research 
Section  of  i-.U.'  .E,  on  possible  delivery  systems  for  the  UK  torpedo 
project. 

’.’ith  the  design  at  present  envisaged  it  m-^y  nrove  -possible  for 
the  parachute  syster:i  to  attach  to  the  tail  cone  oi‘  the  torpedo, 
rather  than  to  the  jiropeller  shaft.  If  higher  parachute  opening 
shock  loads  on  the  torpedo  are  then  pernitted  a  single  parachute 
could  be  employed,  possibly  in  conjunction  vdth  a  protective 
frangible  nose  c.ap  fitted  to  the  torpedo. 

.U.'  .E.  have  called  a  meeting  of  all  interested  autViorities 
to  discuss  the  torpedo  a’-f  possible  delivery  systems  and  other  allied 
liroblei'.is  on  27th  'Imy,  "1965  at  ./'.U.T.  Teddington. 
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Ini'or  ^ai.ioii  fr"n,,il5lo  nor.p  »:  iin  la  aparr.o  and 

it  !.•  an" '  o:-.  lov  io  iiivi'W  'to  their  uoe 

ho  '.'ori  lv.  hilo. 

•  ^  I'- i'^P. ■  ^„-Q.  toryoAo  ^  iiit  rcho.nC'-oc'hllity 

Tha  llK  o-i-opoDol  that  toi’pedo  ril.'h’l  “in-"ir  material  should 
ho  trooteu  rs  soricrato  inauo  from  that  o,'  tomedo  and 
coriponont  intorohangophility  wao  not  ."doptod  at  the  last 

meetiniT, 

It  ho  ov  :r,  agreed  tha  t  the  t/l  parachute  attrebuent 
■•nd  the  US  i\-  Pl^  rttachnient  \’ould  he  interohanfeahle  if  hoth  \.-orn 
supelied  i.d’ih  thoir  appropriate  toi-pat'.o  tai?  nut  in  the  par'clrete 
oodtsinGr.  "  recorainendation  to  this  effect  has  heou  su''"ii:ed 
to  '.O.P.  (Naval)  and  h'.O,’-'.  (‘.ir). 
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51.1-“  PRO.T.:CT,S 

Kolioopter  r.ooovory 

Tothin,'  fui’tlwx'  to  ronort,  still  sv/aitin,  ■  r.iinor  riodifioations 
for  incorporating,  in  inr.ter  Arnwinr;.''.  frou  ’’.I'.  Yf'rd,  Pleetlands. 

AS  boirib  ia'-ials 

There  have  been  no  farther  trials. 


Speclrl  tools  for  type  'C*  bands 

A  production  batch  of  20  sets  of  tools  have  been  wade  and 
supplied  for  R.'.P.  use. 

Torpedo  recovery 

ben  usii:  the  lino  and  frab  syste^^  for  rroo''cui;-',.-  negatn val.v 
buoyant  stores,  sorae  difficulty  h?s  been  experienced  in  handling 
the  store  inboard  after  it  has  been  lifted,  T'he  problen  is  more 
acute  v.'ith  stores  oontrinin;:  delicnte  instrumenir-,.  Discussions 
v.'ith  1'i02  '.C.U,  are  about  to  be  held  v.'ith  a  viei.  to  producing 
so. VC  simple  device  vrhiclv  ’..'ill  enable  t^o  stores  to  be  brought 
inboard  v.lth  less  difficulty. 
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•■■■'ilT  TV  -■  '>"r/TTnN  '^'Ti  AW'  T;  .'g';  Ji'T  SliproRT  OP  TRIALS 

^  RnQoriJinf;  pon?:  ntiook  londa  * 

(n)  Tlio  oi  'ctromc  lihock  ro^ioter  lor-t  during  trials  on 
1Btb  Novoribcr  i\  rc'plaoen.  nt  vf.";,  'sau  io  the  Dome  design 

and  thir,  v.'os  ready  in  early  I'ebruary. 


Initiol  design  i.'ork  on  the  shook  nonrt.ors  has  started. 


k. "' 

l. ? 


4.k 


(b)  The  orif  inrl  "lai.acto.-rr'oh"  reooider  loot  \.'i'lh  tho 
shook  register. 


High-syepd  I’.l  inj;^ 

This  ui)ui|ini_ut  is  V'eve  oenplotod 


^00'' 

hnv.! 

nocu 


.‘T.l  ' '  y.  '  '1  !■  1  b  n  '  -i  ■  r<i  ge  ■ 

T'  ;in.  ii  iimont  is  nox.  ooroi-l.'ted,  hut  j  h' tographli'  tr-i  j.;’, 
yet  tc  \  e  nado.  Tliefn;  m;,  ■  .'.hoxT  a  sni'oirl  uianntinr  is 
■sj-a-y. 


Droxo  test  machine 

Tlxe  XTorkshox-'S  have  couple  :ed  their  \,o''k  on  this  .'.sohinc 
initial  t  .t  r.- cco'dings  roTo-To’  si-,.u'  ’j  f 'icixltj^  duo  ti  noise 
frorx  the  transducer  cables.  The  instrumentation  Section,  have 
alrerdy  "rde  use  of  the  facility  to  check  the  oper.stion  of  tho 
peak  “g"  box,  and  its  re.adings  v.'ere  found  to  agree  with  the  ’i  ’oot 
nensurerent.  Tie  Development  Section  are  nor  using  this  rrcl’ine 
to  studj'  the  r.c.'ion  of  the  inertia  release  at  v.'cter  entry,  after 
which  it  x:ill  be  used  in  the  dex'eJop  le'-t  of  the  A.T.D.TT,  tapa 
recorder  noiuit.  hen  the  more  'rossin,  ooniAitr.ients  have  been 
discharged  it  is  intended  to  investigate  the  shook  profiles 
produced  by  different  orogranmers. 


4.5  Centrifixgal  calibrator 

V'.3  deoiiui  for  this  ciilibrrtion  facility’'  is  nox.'  coopleHod 
and  tlie  ’.•orkshops  have  been  directed  to  g:'''e  this  i.c  'irioriiy 
so  that  i'^  'ay  be  availrble  for  settin,'  U‘  the  transducers  in  the 
shoo'.;  uca  During  torpedo  }ffl4. 


A  set  of  hirj'i  yua^ity  slip  rin^s  and  brushes  has  been 
obtained,  but  it  hr.s  not  yet  been  possible  to  test  then,  A  simple 
device  for  obtainin'-  accxn-ate  sieed  r.eF5ureno''ts  is  bein'  denipre-.d 


Tlie  console  to  house  this  unit  is  bein'  produced  using 
"V.'idney  Dorl^.^o"  constrxictional  rysteri, 

4.6  Torredo  r^c or de_3as 

Tliere  is  no  longer  a  re'iuirenent  for  furtht-u’  il:  3&  torpedo 
recorders  and  this  matter  is  no  longer  being  pursued. 

Tlie  xnain  airborne  r'ooorders  in  future  v;ill  be:- 

( a )  For  fli;':ht-in-.air  and  initial  dive  : 

Hoto.x’ised  "iDpactograph"  end  VbodliilL galvanometer  recorder, 
to  be  follo'.^ed  by  a  Fk  78  head. 

(b)  For  water  entry  shock ; 

Tape  reco’.’ding  r.yste.';,  backed  Uy  by  shock  monitors  for 
statistical  x.'ork. 
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k  . 7  '  .T.D.U,  tape  rooordinir:  equipment 

Installation  in  Mi:  ex-runner  torpedo  oi"  Tape^Dook, 

■lootronio  Panels  and  shock  r.ioasurinf  transducers  are  v.'ell 
advanced.  Sub-assembly  drauinfis  and  general  arraagemont  are 
now  being  produced. 

It  is  hoped  to  coia'.ienoe  the  trials  programi’ie  in  August/ 
September  1965. 

k.3  Instrumentation  for  outer  rmtsees 

Tlie  Type  303  marine  radar  has  been  supplied,  the  install¬ 
ation  is  held  pending  delivery  of  the  photorr-'"  I'hio  .attachments. 

k . 9  Readout  facility  for  magnetic  tope  results 

The  provision  of  a  simple  read  out  facilitj''  for  the  magnetic 
tape  records  obtained  froii  the  instrumented  stores  XRk  is  being 
investigated  v.ith  B.A,  Arm. 


Is: 
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P.'-RT  V  -  •'■•QRK  CARRIED  OCT  FQT?  OTHER  DEP/iRTtlENTS 

5 .  Pyroteohnios 

R.A.H.D.E.  dovolopadni  teatlrg  i./  the  soa^odll  operAtod 
Smoke  and  Flame  float  continued  with  a  release  trial  of  17  stores 
in  November,  1^64  from  a  R.M,  Gannet  Mark  5  fitted  with  light- 
series  carriers  within  the  bomb  bay,  . 

A  further  proofing  trial  of  3-j  lb  Smoke  and  Flame  floats  v/as 
carried  out  on  behalf  of  D,I.  AliN.  h'ooli.dch  during  the  same  months 
Vi^hen  48  stores  were  dropped  from  the  A.  A  Mark  3  Phase  3 

Shaokleton  aircraft  follov.dng  a  torpedo  dropping  clearance  sortie. 

The  Director,  Group  Captain  C.H.  Press,  R.'.F.  and  members  of  his 
staff  attended  the  trial  as  observers, 

Arrange'uents  v/ere  also  made  to  drop  Smoke  and  Flame  floats 
and  anti-submarine  target  indicators  from  a  Shaokleton  aircraft 
from  A.S.h-.D.U,  Ballykelly  and.,  later,  from  the  A,  L  A.E.S, 
Shaokleton,  but  last-minute  unservioeability  of  both  these  aircraft 
necessitated  the  use  subsequently, of  a  Wessex  aircraft  vdth  ,  hich 
the  trials  were  satisfactorily  conducted. 

Limited  spprovo.l  trials  of  the  f.A.P.D.E,  Smoke  and  Flame 
float  are  currently  being  arranged,  using  a  Vessex  aircraft,  the 
Admii’alty  being  unr.ble  to  supply  a  C>annet  aircraft  as  originally 
requested. 

5.2  Uasp  ti-ansnoader  derial 

Nothing  further  to  report, 

5 . 3  R.N.  ftun  blast  trials  -  Pasp  helicopter 

'  .T.D.U.  sent  a  three  nan  team  to  participate  in  the  CAin 
Blast  trials  .;hich  were  held  at  H.-'.S.  Excellent,  Portsmouth  in 
January,  One  dummy  JUc  44  torpedo,  and  one  ex-runner  Mk  44 
instrumented  for  neasuring  in-flight  vibrations  vmre  provided, 
together  with  the  appropriate  flight-in-air  material.  A.  &  ''..E.E. 
co-operated  in  this  trial  by  supplying  the  Midas  recording  equipment, 
end  providing  personnel  to  help  set  up  and  re-play  the  tape 
recordings  on  their  playback  facility, 

'’ith  blast  Tjave  pressures  at  the  helicopter  of  1  Ib/in.  there 
was  no  discernible  damage  to  the  aircraft  or  the  fli^ht-in-Siir 
'naterial,  '..'hen  the  pressure  was  increased  to  1^  Ib/in^  ports  of 
the  canopy  shovjed  signs  of  damage,  end  the  trial  was  ternine.tod. 

Some  of  the  results  of  the  shock  recording  have  been  analysed,  but 
publication  of  the  results  is  awaiting  re-oc.libration  of  the 
equipment  on  a  shock  pulse  basis  by  A,  &  A.E.E, 

5.4  Denth  charges,  r.^craft  250  lbs,  i'erk  11 

■  Wessex  HAS  Hark  1  -  Carriage  aiid  release  clearance 

Trials  to  clear  the  '-essex  HAS  aircr.'ft  for  the  carriage, 
handling  and  release  of  2  x  250  lb  Waric  11  depth  charges  have  been 
carried  out  on  behalf  of  A,  d-  A.E.E.  Bosoonbe  Dovm,  The  trials 
■v?ere  carried  out  v/ith  inert  stores  only  o.nd  confirmatory  trials 
with  lite  D.C.s  are  recommended, 

Repositionitip  of  the  No  1  Harl:  1  rear  fuzing  unit  forward 
of  the  sug.;-ested  position  is  advised,  v'ith  the  use  of  two  f.'h’istock 
clips  to  secure  the  arming  wire  instead  of  the  convention.'!  tliree, 
so  as  to  lessen  the  tail-up  and  oscillatory  tendencies  of  the  store 
on  release. 

A  reoort  has  been  issued. 
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DJ  nil_  Jb 

}%s3ex^  C-^rla»:o  aad  I'eltjcae  ol'iaranoo 

In  a  trinl  oonductocl  on  bohnlC  of  A,  f;  .B.":.' ei,  ht  drops 
vfere  made  fron  r.  'oasex  ifc  "I  i/ith  wooden  dui.i"ies  from  heights 
of  30  to  200  ft  and  fi'ora  the  hover  to  jinxiraun  speed.  Flight 
vibration,  tests  v/ere  also  carried  out  with  o'''':’r.'i  tional  buoys  to 
see  if  airo.rrft  vibration  could  cause  separation  of  the  i  loot. 

The  drops  were  unstable  and  bad  water  entries  resulted.  The 
floats  remained  in  position  duriw-  the  various  manoemn'es  but,  there 
were  occasions  Vfhen  it  was  evident  that  aircraft  vibration  '..'as 
beginning  to  affect  the  •  a.gnetic  hold  on  the  float. 

Clea.ranoe  for  the  o.arria.-.e  and  release  of  the  buoys  from  the 
'>  essex  iih:  "I  has  been  g:ven  subject  to  certain  orec -.utjons  being 
observed  during  lording.  Further  it  was  recoffinended  both  tlirt 
some  form  of  sta.bllis.'^tion  be  introduced,  to  control  the  descent 
of  the  stores,  and  also  that  a  riositive  method,  should  be  devised 
to  loc  c  the  fio.''.t  in  position  during  f'li^ht. 

Although  a  '3c  3  voa  sion  of  the  aircraft  v,'as  not  available, 
clearance  has  been  likev.'ise  recoranend.ed  since  this  helicopter  is 
structurely  sii.iilar  to  the  f.ik  1  , 

Tli-e  design  concept  of  th.a  float  release  system  is  regarded 
as  inferior  and  it  i.s  felt  redesifni  work  is  necessary 


-1 0- 

S  B  C  B  E  T 


P  E  C  R  E  T 


T  /‘T  VI  -  E  VFOMtiE;!T--L  TERTIWr,  ir  TO'IFEnOES 
AWH  r-'I-IC-m'-IH-  'IR  nA'M?!/!  f 


6.1  Vibroliow,  n  -^f.yg’.nments  usin.  topo  recorainc 

in  stn  imen-br'-t-ion 

( n )  /jhe.okleton  ilR  Mk  2  Phase  2  -  p.lenrg.nce  for  the 
carvi-^.Ke  of  }ik  Ui-  torpedoes  “ 

The  letter  report  sho'i<inf;  overall  vibration  envelopes  ha.s 
been  delayed  due  to  pressure  of  other  fork;  the  results  are 
finalisea  and  the  report  ^,^.ll  be  issued  shortly. 

(^)  Sha-ckleton  .kJt  Mk  3  Phase  3  -  clearance  for  the  carria.,’'':o 
of  iflc  30  a-nd  Mk  kk  torpedoes 

Measurements  taken  from  t./o  different  t;/pes  of  vibration 
transducer  were  not  in  agreement  and  further  triels  were 
necessary  to  resolve  this  problem.  As  soon  as  the  A.  cS:  f'.E.E. 
report  is  issued  giviu^,  accol->ration  versu.s  frequency  d"ta  thir 
will  be  malysed  at  .T.D.O.  on  an  overall  vibration  envelope 
basis  and  a  report  vdll  be  issued. 

(o)  Shackleton  ?iR  ?ilk  2  Phase  ^  -  clorrance  for  the  carria,g;e 
of  ?1k  5(1  and  Mk  iA-  torpedoes 

Vork  is  in  hand  to  overhaul  the  t\io  instrumented'  torpedoes 
in  readiness  for  the  carriage  trials  to  be  held  at  A.  &  A..E.E. 
in  June/ July. 

(a)  h'essex  HJS  ''Ec  1  -  investigation  into  vibrations  in  Mk  ,50 
and  /tifcjtgrp.e  does 

This  task  is  nov/  completed:  the  results  were  issued  in 
A.T.D.U.  Tech.  Mote  Ho  1/65  in  February  ''965,  copies  of  which 
were  circulated  to  ell  interested  deprrtaents. 

(  e  )  Gannet  Jnivc^s tijya^^^^  into  vibrations  in  Mk  14 

. ■ -L  ioationr.  node  to  t'-  •  .nuitiuy  oradl..  for  th,  Mi.'  .s 

r  co’-i  -I',,-,  suit.  th’V  G:\nn_i  ;0G'!,'3.  k'-oorilirys  ’..ore  .■  ij.o  oi' 
vy  tj  ...ns  i?i  a  t.j.  ti-'rp’':dn  q  carri.-:.!  nn  tf.  :■  st  rb.-  rd 
pylon  undj  various  fl:'q  ,1  t  c  ..'.di  ti.-n;- .  The  flif-ht  b'i  Is  „er.j 
conplseco.  in  January,  end  th>-  tapj  r.-.'ordings  arc  no„  being 
,r..-lysad  hy  R.A.E,  Vfeapons  Department. 

(f )  VasTi  H'.S  ilk  1  -  investigations  into  vibrations  in  Mk  14 
torpedoes 

Aft.'r  some  initial  difficulties  with  the  recorder  and  the 
aircrafts  poi'er  supply  had  been  overcome  the  flight  trials  were 
completed  in  February  1965.  The  tape  recordings  of  the  vibration 
present  in  the  Mk  44  torpedo,  when  nounteJ  on  port  and  starboard 
carriers,  are  being  analysed  by  the  ''■'oapons  Department  of  R.a .D. 

6 . 2  Shock  measurements  using.  A.T.D.U.  tape  recording  equipment  in 
Mk  44  ex-runner  torpedo  XR4 

(a)  Line  recovery  system 

The  initial  development  trials  using  a  line  and  grab 
system  of  recovery  in  the  modified  tail  section  of  XR4  were 
completed  in  April.  As  a  result  of  these  trials,  which  included 
four  drops  positively  buoyant  ’  nd  four  drops  in  the  nc "-ativoly 
buoyant  state,  minor  modifications  vill  bo  carried  out. 
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(b )  'rt'^r  , jettison  system 

■l''.nuf'  ctm-ing  work  is  nov;  ooiwletod  rnd  trials  will  no’./ 
coRi'once  to  tost  this  system  of  recovery  in  jStl+. 

( 0 )  In  s  tr  uaonte;^ti  on 

The  tape  recorder  mount  and  battery  pack  are  nearing 
completion,  and  the  instrument  yack  is  progressing  v.’ell.  The 
■esign  section  ere  engaged  upon  the  overall  layout  of  the 
completed  XRi|.  ^^ith  a  vie\;  to  obt&ini'.i'-  war  .shot  v.'eight  at  the 
correct  C  of  G  position.  Detail  designs  are  progressing  on  the 
transducer  mounts  and  the  switching  system. 

6 . 3  Shook  me  .a  sure  gents  using  other  electronic  instruments 

(a)  Peak  “g"  recorder  I'flc  I  Ho  1 

This  shock  level  indicator,  modified  to  give  ti-ine  durations 
at  two  pre-selected  "g"  levels,  used  successfully  on  ten  dropss 
before  the  store  in  i.hich  it  v.'as  installed  ("'9)  v.'.as  lost  on  a 
jettison  release  drop  on  18th  November  1964.  's  the  results  from 
this  instrument  •.-..ere’  providing  valuable  information  for  use  in 
setting  up  the  shock  recording  store  XR4,  workshops  were  requested 
to  'produ.ce  an  idonticrl  unit  as  soon  r.s  possible  and  install  it 
in  i'i8. 

(b)  Peak  "g"  recorder  Mk  I  No  2 

The  nc'"  instrument  v'as  inanufactur-od,  c.clibratod  .and  installed, 
and  the  first  drop  in  the  present  scries  took  ptaoe  on  iyth  February, 
1965.  In  as.ce.ssing  the  results  of  the  tine-slice  tests  completed 
so  far,  tln.'ee  generalizations  may  be  rrdes 

(i)  Plotting  the  time-slice  duration  against  %  "g"  the 
mrxinum  duration  envelope  indicates  that  at  13'f  of  the  pe.ak 
"g"  ne.asurc.l  tho  pulse  nay  ondur’'  for  3  n.oeo;  at  501?  of  the 
naxirair...  "g"  it  n-ay  lust  for  9  n.soo;  whilst  ut  30/?  a  pulso 
length  of  ’ 16  m.soc  h.ac  bei  n  ri' corded. 

(ii)  ';t  the  lower  "g"  levels  the  '.inimum  duration  envelope 
indic-ated  that  I0g  persists  for  not  less  than  3  n.sec,  8  g  for 
5  a. sec.,  and  7g  for  at  le.ast  IO  w.seo, 

(iii)  There  is  a  clear  do.:arcation  bet’.voen  drops  made  at 
\;.ater  entry  angles  less  th.an  63°  rnd  greater  then  70°.  Tlio 
shock  pulses  tend  to  fall  into  ta-'o  .groups  of  roughly  similar 
form  but  of  difrerenb  "g"  magnitudes:  the  grerter  shook 
occurring  at  the  higher  an-lcs  of  w  ter  entry, 

(  o )  Neohanioal  shock  indio-ators 

For  'water  entry  shock  investigation  the  use  of  Reed  Gauges, 
Inertia,  Switches  and  Impactop'.aphs  has  heen  dir.oontinued,  as  these 
hove  all  proved  to  have  inadequate  res  onse  chametoristics,  but 
the  Inr.actogr.aph  \/ill  still  be  used  to  !aec‘,su'i’.3  parachute  opening 
shocks. 

6 . 4  Lo\.’  tenpor.ature  tests  on  torpedoes  o nd  f li; ,ht-in-,air  tia ter ir  1 

(a.)  ^'e.sGCX  Hk  5  intei’isation  trial 

.\n  '.T.D.n.  representative  v.v.v.  sent  to  y^orticipate  in  the 
Winterisation  Trials  held  at  Fort  Churchill  in  February/Maroh  1 965. 
An  interim  report  will  be  issued  .shortly  detailing  the  trials 
carried  out  r.nd  the  rcoomtiend'.tions  n-o.de,  but  a  summary  of  the  main 
findings  .are  listed  nY'--rl.i  .f , 
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(i)  Wo  difi’iculty  v,’as  experienced  in  loadin'-  I.Ck  43  and 
Mk  44  torp’does  onto  ?  ''essex  Mk  5  at  an  outside  air 
temperature  of  -33 °C  and  nindohill  2280. 

(ii)  On  the  one  mechanical  jettison  and  one  release  drop 
carried  out  all  the  flight-in-air  material  functioned 
correctly, 

(iii)  The  scoopbulkhead  plunger,  v/hioh  ?llo'..s  v/ater  to  enter 
the  torpedo  and  energise  the  battory,  failed  to  open  on  most 
of  the  cold  static  tests  carried  out, 

(iv)  The  N.2  !^k  I  fuse  r.'as  severely  affected  by  both  -the 
cold  and  ice  build  up:  the  pull  off  loads  of  the  plugs 
hydrostatic  and  looking  increased  by  200  to  300^;  of  which 

as  a  consequence  the  key  ring  type  lanyard  a.t-fcaohnent  distorted 
on  the  live  drop,  allowing  the  plugs  to  stay  in  the  fuse,  and 
the  torpedo  to  fall  un-armed. 

(b)  Type  "C"  breakaway  band 

As  a  result  of  the  sts-tio  cold  tests  carried  out  at  Fort 
Churchill  it  was  clear  that  neither  low  temperatures  nor  a  reasonable 
amount  of  icing  up  would  cause  the  band  to  malfunction.  The  bunjees 
remained  flexible  at  low  temperature,  end  one  pair  vfere  used  on  tliree 
successive  temperature  oyclins;  tests  without  sho-rinj  signs  of 
deterioration.  In  view  of  these  results  -the  tjqje  C  breakaway  band 
is  considered  suitable  for  use  under  sub-artio  conditions,  and  no 
fiwther  low  tenpei-ature  tests  on  this  component  are  necessary, 

(See  paragraph  2.4), 

(o)  Type  "B"  release  aeohanism 

Due  to  the  very  dry  conditions  v/hioh  existed  at  Port  Churchill 
the  protective  cover  for  the  type  B  release  was  not  able  to  be 
tested  under  the  conditions  for  which  it  was  desig-ned;  but  on  one 
comparative  test  carried  out  using  -h'-'o  mechanisms  (one  with  and  one 
without  covers)  only  the  covered  one  would  have  released  at  v/ater 
entry.  Very  cold,  dry  weather  had  no  serious  effects  on  the 
mechanisms  paddle  release  loads  or  in  the  relative  movements  of 
mating  parts.  It  is  felt,  therefore,  that  no  problem  exists  due 
to  contraction,  but  that  the  exjiosed  mechanism  renders  it  liable 
to  malfunctioning  due  to  the  ingress  of  snov;,  ice  particles,  or 
freezing  rain. 

This  susceptibility  to  icing  up  exists,  and  under  conditions 
of  air  temperatures  belov?  0°o  and  freezing  rain  it  oould  become  a 
major  hazard.  For  this  reason  it  is  recommended  that  climatic 
tests  be  initiated  to  investigate  this  problem  more  fully 
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TRIAL  ORDER 
T/62/A 

T/63C 

a/64/A 

T/6i/D 


T/64/V 

T/64/& 

T/65/A 

T/65/B 

T/65/C 

I/64/C 


7>2  QTirnR  TRIMS 
P/65/A 

B/65/A 


T/S4/A 


TO.  OF  STORES 

OBJECT  Qg  TRI'  L  ~  DROPPED ' 

Development  triels  of  pc.r.-'ohutes  ".nd 

fttto.chacnts  for  tie  release  of  f'k 

torpedoes  from  fixed  •..'ing  aircraft.  3 

’'■fe.se  E4S  'll  1  Limited  CA  clearance.  6 


C-arriage,  release  and  jettison  trio.ls 

cf  iJK  f'clc  44  and  PC  Mk  43-3  torpedoes 

from  Cannot  A®'  f3j  3  aircraft.  24 

Release  flights  to  clear  .SUnckleton  )T0RPS  2i 

i-lc  3,  Phrsc.  3  aircraft  in  IJk  30  and  Me  44  23i  ^DSB  '155 
tornedo  role.  )HM  "18 

)ASi'i  -i  6 
)DC  21 

Trials  of  US  ilk  14  Hod  3  parachute  release 
mechanism,  2 

Air  lavf.ch  trials  to  investigate 

perfor  '.arce  of  M:  43-3  torpedo  fitted  v.dth 


prim.?xi  'battery.  8 

’Jessex  HAS  ilks  1  and  3  -  carriage  and 
release  of  DUE  buoi's.  8 

V'p.sy  EiS  I’Hc  1  -  final  clearance  for 
carriage,  release  and  .jettison  of 
2  X  lie  Hk  44  Hod  0  toj-  edoes.  ’'4 

t'e.ssex  H/iS  Hk  1  -  fiaal  clesr.-'nco  for  the 
carri  .go,  r -lease  and  jettison  of  2  x  UK 
Mlc  2)4  iioO  0  torredoes.  5 

Initi"''  i  1  stir?  tionr.  into  parj'.ch'ate 
o  iO'iing  and  \iatcr  entry  r.hoc’:.s,  "1 6 


317 


Develoi'-iient  .and  cle'''rTcG  trials  - 
rnti-subnirine  tr'  inin.r  j.ndioator 
■  rd  smoko  and  flamo  floats,  74 

Viecsex  helicopter  aircraft  iks  1,  2  and 
5  oloarance  for  carriage,  role.' re  o.ud 
jettison  of  the  Mk  H  dc^ith  o  '-rge  9 

{SUiHD  TOTAL  ..  ..  400 


Ti'i  invostigiito  range  -iCocodiro  i.n 
connaotion  '.dth  30°  dives  from  fr  met 
airciv.ft.  6  runs 

(1  soi'tji  30  ulnut'u'.  i' I;/;;  n,.') 
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part  ''’II  ( Con-fcinu*’ tioii  of  Suu-.im’p  Drops) 

NO.  07  stor!::s 

OTIIOO  TRI-  T.S  OBJTjCT.OF  TOM.  DROPPED 

E/6ii./D  ■  oasurenent  of  vibration  in  a. 

’ik  hh  torpedo  hon  oa/riou.  on  a 
Carnet  AER  3. 

(2  Bf-rties  2  hours  flj^in^)  G 

E/6t/D  lieaswciL-.or.t  of  vibrr  tion  in  r, 

;ik  IiA  torpedo  v.'hon  carried  by  a 
'asp  helicopter. 

(6  sorties  2:t  hours  ilyiny)  0 

T/S3/E  -  Range  photofraphy  t;  st  covering 

Crnberr.'.  riroraft. 

('I  sortie  50  "iiiutos  flyin;  )  0 
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